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NEIL EVERETT STEVENS, 1887-1949 


SHEAR 


Neil Everett Stevens was born April 6, 1887, in Portland, Me., 
and died in Urbana, Ill., on June 26, 1949. His ancestors were of 
Knglish extraction. His father used to refer to the family as 
“Maineacs.” His first ten years were spent at Portland where he 
attended the public schools. (Unfortunately I have no record of 
this period, which must have been of great importance in determin 
ing his character and intellectual development. His early life being 
confined to the city, he missed the intimate contact with nature and 
agricultural operations without which the investigator of practical 
agricultural and horticultural problems is somewhat handicapped 

In 1897 the family moved to Auburn, Maine, where Neil gradu 
ated trom high school in 1904. His education was continued at 
Bates College, where he graduated with the degree of A.B. in 
1908. He then pursued graduate studies at Yale, receiving the 
Ph.D. degree in 1911. That he must have been above the average 
in his class is indicated by his election to Phi Beta Kappa and 
Sigma Ni - took his collegiate honors lightly. He had no 
P.BK. key until recently, when his family made him a present 
of one 

In 1914 he married Maude Bradford, also from Maine, who was 
his faithful helpmeet and companion to the end. There are three 
children, twin sons, Russell Bradford (Ph.D. Wisconsin), asso 
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the capacity and comprehension of the human mind in its present 


Stage of development and that we must be content to contribute 
a few additions to our present fund of human knowledge and make 
such practical applications as are possible tor the improvement ot 
our physical and social condition, with faith mm the belief that the 
practice of the golden rule will finally bring peace and happiness 
to the human race.” 

In one of his latest articles (Amer. Scientist 37: 119. 1949) he 
explains his attitude toward scientific investigation and his method 
of approach, closing with approval the words of R. L. Stevenson 
“To travel hopefully is a better thing than to arrive, and the true 
success 18 to labor 7 

The breadth and diversity of Neil's intellectual interests are well 
illustrated in a series of papers collected and published by Dr 
Verdoorn in Chronica Botanica 1947 under the title, Factors 
Botanical Publication and Other Essays, and in the rather com 
plete bibliography appended 

\s to religion, he was a member of the Methodist Church. His 


] 


] hfe was humanitarian 


practical application of religion in daily 
rather than creedal His liberalism in theological matters is well 


expressed in an article on Dean Inge’s views on science and religion 


(Science 63: 281. 1926) in which he quotes with evident approval 


the following statement of the Dean: “I believe that in Science 
has come the chiet revelation of the will and purposes of God that 
has been made to our generation.” 

He was very fond of outdoor life and exercise and as a member 
of the Appalachian Trail Club spent many of his holidays in breal 
ing trails 

Though much interested in mycology and its history, his prin 
cipal work was in plant pathology and especially cranberry dis 
eases and lated problems His numerous publications in this 
held were of much scientific value and of great practical applica 
tion is work was greatly appreciated by cranberry growers 
everywhere \ very appreciative sketch of Dr. Stevens was pub 
lished in “Cranberries” for December 1941 by the editor ¢ |. Hall 

He followed Dr. ¢ | Bessey’s advice to his botanical students 


“Keep your mit d in meristem condition.” He was alert and read) 


Se eee ee nee 
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or a toreign species recently mtroduced. Our work together on 
this project as well as all the later work on which we published 
jomt papers was so intimate that the contributions of each cannot 
be satisfactorily segregated. In general he made most of the cul 
tures and cross inoculation experiments but also considered criti 
cally the taxonomic questions relating to the generic and specifi 
concepts involved. We agreed that for practical taxonomic put 
poses species should be based on morphological, lite cycle and cul 
tural differences, which were proved by the comparison of an 
abundance of specimens trom different localities 

It was soon demonstrated by means of specimens obtained trom 


China by Mr. Frank Meyer, the agricultural explorer, and by those 


from Japan that the blight fungus was common on oriental chest 


nuts, but not a serious parasite, and that the fungus in this country 
was undoubtedly brought here on nursery stock Here it found 
our native chestnut an easy victim and proceeded to exterminate 
it throughout the country The result of this work was a mono 
graph in 1917 of the species of E-ndothia thus far known 
In 1915 he was transferred to the office of fruit disease investi 
gations and began work on strawberry diseases on which he pub 
lished several papers, especially on the fruit rots 
Two vears later he began his studies on cranberry diseases which 
were carried on in cooperation with the writer and other members 
of the office This work he continued with slight Interruptions 
for the remainder of his lite, though restricted during his teaching 
career to his summer vacations. In carrying on the work on 
cranberries we visited all the cranberry growing districts in the 
United States and collected fungus and diseased material through 
out the natural rang the two species, | ’accinium macrocarpum 
and | ul at the same time all the fungi found on 
mine their distribution and relation to 
those found « 1) ran lis work led us from the SWatlips 
Carolina coast to the summits of Mt. Washington and 
Katahdin, through the hronds . Michigan and the Pacific 
coast of Washington and Oregon \t the same time all the avail 
able types and authentic specimens of the fungi reported on Va 


ly related genera were studied This led to the 
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Some of the results of this work were published in a paper (35 


on two Physalosporas found in England, thus clearing up the 


confusion in the life evcles of Sphaeropsis malorum Peck and ot 


S. malorum Be 


From 1930-3. was mm charge of th F Disease Survey 
in Which he did much excellent work in improving methods of 
estimating crop losses trom diseases and forecasting disease occur 
rence 

During 1934-35 he worked in the office of Cereal Crops and 
Diseases studying bacterial wilt of sweet corn. From 1931-36 
he also acted as adjunct professor of botany at George Washingtor 
University In 1935 he was a de legate to the International Botan 
cal Congress in Holland. In 1936 he was offered the position of 
1 


protessor of botany at the University of Illinois He consideres 


and discussed for some time the question whether he could con 
tribute more to the advancement of science and humanity tn the 
Department or in the University He finally decided in favor oat 
the University, as it would not only give an opportunity to con 


tinue some of his research but also to put into practice some of his 
lege teaching. In spite of his 


ideas for the Mmprovement of c 
rather vouthful appearance and lack of the dignity supposed to 
characterize the conventional professor he was very popular and 


his informal manner and enthusiasm stimulated his students 


Hil 


he time of his death with his son Russell on 


Le \ il work att 


1 1 yor > ; 
a book entitled Plant Pathology in Agriculture whiel on 


pleted and published later 


In the premature passing of Dr. Stevens the family has lost a 


devoted husband and father; his students an inspiring teacher ; his 


friends and acquaintan an enjovable compamion and science and 


productive contributor to their advancement 
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THE NEED FOR THE PROBABLE ERROR 
CONCEPT IN MYCOLOGY * 
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can well be left to the mycological section of the next International 


Botanical Congress. Certain considerations are, however, ob 


viously important. For example, the number of specimens exam 


ined in preparing the description, .¢., their relation to the number 


probably existing in the world. Other considerations would be the 


known difficulty of the fungus group and for the older workers 


the previous record of the author \ graduate student studying 


his first fungus and deciding that it must be a new species probably 


should receive a charitably high rating; one, for example, that 


would indicate there was one chance in a hundred of his having 


a genuinely new species 


Taxonomy being as Hall and Clements (2) some years ago 


pointed out, * the only field of science in which the blunders 


and banalities of the indifferent and incompetent are respected and 


perpetuated,” much interest would be aroused over the “error 


indices” of various early workers. To Farlow, for example, who 


spent a lifetime of application and described some half dozen spe 


cies, one could almost automatically assign an index indicating 


very low error. 
To Berkeley who in a life devoted to the duties of an | nglish 


parish, the education of thirteen children of his own, plus the 


conduct of a boarding school of thirty to thirty-five pupils and to 


mycology, and who described over five thousand new species the 


rating would of necessity be somewhat different 


LITERATURE CITED 
1. Cameron, D. E. The current transition in the conception of science 
Science 107: 553-555 1947 
». Hall, H. M., and F. E. Clements. “The Phylogenetic 


1923 
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Taxonomy,’ Carn. Inst. of Wash 
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CHEMICAL AGENTS FOR THE CONTROL 


OF MOLDS ON MEATS 
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meats sold for human consumption in the United States to the 
following agents: Common salt, sugar, wood smoke, vinegar, 
NaNQs and sodium benzoate 


Anv study of chemicals for prevention al 


spices, saltpete r, NaN¢ do, 


ul control of mold on 
meats should include firstly basic laboratory studies using a repre 
sentative sampling of pure cultures of fungi to determine concen 
trations of the various chemical agents which are inhibitory to the 


various org studies should 


ganisms. Such 


be tollowed by toxico 
logical and pharmacological tests, to determine whether the chosen 


chemicals are sate for human consumption. Finally, technolog: 
cal studies, involving means of application of the chosen chemicals 
and large scale tests under diverse environmental conditions of the 
keeping qualities of 


meats so preserved, must be made 


} } 
a given chemical shal! 


Che re 
quirement that inhulnt growth of a number 
of different fungi and also be 


sate for human consumption is dit 
heult of fulfillment and is one which has imposed severe limita 
tions upon the types ot chemicals that may be employed. Ob 
] ith 7) gal ‘rial “d ' ] } . tral 
viousiy most of the antifungal materials used in pliant disease control 
or in mildew-prooting of textiles must be eliminated from 


con 
sideration 


MATERIALS AND METIIODS 


The molds used in these 


and meat products in cold storage at Duke | 
1. 


isolates, belonging to 


follow s 


experiments were isolated trom meats 


niversity seventeen 


eleven species, were stuched These are 


We are indebted to Dr. K. B. Raper, Northern Regional Re 
search Laboratory, Peoria, Illinois, for identification of the cultures 
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insofar as information is available, this consideration governed the 
choice of materials to be tested 

It was shown by Kiesel (1913), using Aspergillus niger, that 
acetic acid is quite toxic to fungi. Schonberg (1943) states that 
the Germans extensively employed acetic acid in meat preservation 
during World War II, and his experiments indicate that exposure 
for 10 minutes to 1.5—2.0% acetic acid will kill spores of Penici 
lium glaucum, Aspergillus niger, Cladosporium herbarum and 
Vucor racemosus. levine and Fellers (1940) studied the influ 
ence of pH upon toxicity of acetic acid to Aspergillus niger. So 
dium acetate was used for purposes of comparison. Sodium diace 
tate, (CH.COONa),:(H.O),, a double salt of sodium acetate 
and acetic acid, was tested herein because of previous work of 
Glabe (1942), who employed it for prevention of mold and rope 
formation in bakery products 

Considerable attention has been devoted to propionic acid and 
its salts upon growth of fungi. Kiesel (1913) reported that 
0.0525—-0.0586% propionic acid is toxic to Aspergillus nige \c 
cording to Desgrez and Saggio (1907), this acid is relatively non 
toxic to animals, the lethal dose for rabbits by the intravenous 
route being 450 mg. per kilo. Peck and Rosenfeld (1938) report 
that growth of Trichophyton qypseum, Epidermophyton inguinale, 
and Candida albicans 1 Sabouraud’s broth is inhibited by pro 
pionic acid in concentrations of 0.0307, 0.1%, and 1.0% respec 


tively Hoffman, Schweitzer and Dalby (1939) studied the influ 


ence of pH on the toxicity of propionic acid to fungi. Olson and 
Macy (1940, 1946) found that propionic acid is far more fungi 


static than the sodium or calcium salts and ascribed fungistasis to 


the undissociated propionic acid molecule 

Calcium propionate is commonly incorporated with bread dough 
to inhibit growth of molds. In 1942, more than 1600 bakeries 
were employing propionate, and the number of loaves so treated 
was expected to exceed two billion ( Miller, 1942) Propionates 
are also employed to retard molding of cheese ( Miller, 1940), and, 
by treatment of wrapping papers, to prevent moldiness of butter 
( Mac \ and Olson, 1939 

It was shown by Keeney (1943) and Keeney, Aiello, and Lank 
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treatment of dermatophytosis. Satisfactory therapeutic results 
have been obtained by several investigators, including Keeney, 
\jello, Broyles and Lankford (1944), Shapiro and Rothman 
(1945), Hopkins et al. (1946), and Sulzberger and Kanof (1947) 

Some of the derivatives of benzoic acid have been studied also, 
since sodium benzoate was used in meat preservation by our armed 
forces during World War II (Jensen, 1942) Perry and Beal 
(1920) reported that Penicillium glaucum failed to grow in the 
presence of 0.25°7 sodium benzoate. The toxicity of sodium ben 
zoate to rats was tested by Harshbarger (1942) who found it toxic 
at the 3% level but not toxic when fed at the rate of 1% of the 
total diet 

p-Amino benzoic acid was shown to be fungistatic by Hoffman, 
Schweitzer and Dalby (1942) Its effects upon the growth of 
Ilsperagiulus niger. Pentcilinm roqueforti and Byssochlamys fulva 
under varying conditions of pH and nitrogen supply have recently 
heen investigated by Cavill and Vincent (1945, 1948). p-Hydroxy 
benzoic acid was noted by Uppal (1926) to be toxic to Phytoph 
thora colocasiae, and it was studied in comparison with the methyl 
and butyl esters of this acid. The esters of p-hydroxy benzo 


acid, according to Neidig and Burrell (1944) and Jacobs (1944), 


were used as preservatives of meat products and other foodstuffs 


in Germany, and are employed by geneticists in Drosophila cultures 
to suppress mold growth. The methyl and ethyl esters have been 
used for treatment of dermatophytosis by Bang (1937) and Holm 
(1944 The toxicity of these esters to animals is extremely low, 
the lethal dose being of the order of 3—6 gm. per kilo (Neidig and 
Burrell, 1944) 

Myers (1927) found that thymol, carvacrol, and a number of 
essential oils, including oil of cloves, are fungicidal. Kingery and 
\dkisson (1928) reported thymol 1: 7500 to be fungistatic to a 
number of dermatophytes, to Sporotrichum schenckti and to Cocci 
dioides immitis. Our experiments therefore included thymol, car 
vacrol, oil of cloves, and “Stabilizer No. 1,” the latter a mixture 
of mono isopropyl meta and para cresols, intended for use as a 


mold inhibitor for starches used in the sizing of paper \ study 
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gm. per kilo, and this material did not interfere with growth of 
mice when added to the diet at the rate of 2% (Horsey, 1948) 
“G-4" 1s 2, 2’dihydroxy 5, 5’dichloro diphenyl methane, and is 
used in the mildewproofing of canvas, tenting, and other fabrics 
Hexamethylene tetramine, according to Jacobs (1944), has been 
employed medically in the treatment of urinary tract infections, 


and in Germany is a permissible food preservative 


RESULTS 


The results, as presented in tables I1-VIII, give the lowest con 
centration ot the various chemical agents which inhibit growth of 
the test fungi. When one or more organisms were suppressed by 
the lowest of a series of concentrations tested, the result is reported 
as less than the concentration stated. Similarly, when one or more 
molds grew in the highest concentration tested, the result is ex 
pressed as more than the stated concentration. Limits were im 


posed in some cases by the solubility of the chemical agents. From 


PARLE | 


PERCENTAGE CONCENTRATIONS OF ACETIC AcID AND CERTAIN 
SALTS REQUIRED FOR FUNGISTASIS 
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Propionic acid (TABLE IIL) is slightly more toxic to molds than 


1! 
it 


is acetic acid, concentrations inhibitory to all organisms being 


0.15¢ on Czapek’s medium and 0.20 on glutamic acid medium 


l 
he molds used in the present work are tar more resistant to pro 
pionates than are the human pathogens \ concentration ot 4% 
sodium propionate was required to inhibit the more sensitive meat 
molds on Czapek’s medium, while the concentration had to bl 


increased to 12 to inhibit the more resistant organisms Sodium 


propionate was found to be more effective on the glutamic acid 


medium than on Czapek’s medium, a concentration of 7% sodium 
propionate checking all mold growth on the glutamic acid medium 
These results, apparently anomalous in relation to the mitial pH 
of the two basal media without added propionate, may be inte 
preted as due to a shitt im pl of the media owing to the addition 


of an “alkaline” salt, and its effect upon the ionization constant o 
propionic acid. Calcium propionate proved more toxic to the test 
fungi than di xlium propionate Vhe calcium salt is, however, 
so insoluble that a 6° concentration, approaching saturation, was 
insufficient to check growth of seven of the test organisms 

In attempting to evaluate the significance of propionates as a 
carbon source for fungi in relation to fungistasis, Czapek’s medium, 
lacking sugar, was prepared and varying amounts of sodium pro 
pionate were added as a sole source ot carbon. Resultant growth 
indicated that all of the molds, with the single exception ot / han 
nidiunm chaetocladioides, are able to utilize propionate Sodium 


propionate iS tar interior to sucrose as a carbon source tor these 


fungi, however, since growth of the +4 ind +++ + categories 


if 


was not obtained in any instance upon propionate, regardless of its 
concentration Phe inhibitory concentrations of sodium propionate 
in Czapek’s medium lacking sucrose compare favorably with those 
obtained in the same medium containing sucrose The tact that 


hung! » utihze propionate as a carbon source appears to 


partial explanation of the large amounts required 
to inhibit their growth 
rABLE III) is more toxic to meat molds than the 


molecular weight, the concentrations required 


all growth bemg 0.0507 on Czapek’s medium 
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and 0.075¢¢ on the glutamic ac d medium fests with sod 
caprylate gave a alue of 0.36 on both media 
| xperi ents wit! nndecvienk acid im ( Zale k s ediun gave no 
satistactory mold contro it anv col centration sted, a result al 
tr uutable to the very low solubility otf this materi il in watet under 
conditions Of 10M pli Witl this acid in the glutamn acid mediun 
growtl ol all except two ol the test organisitis vas checked it a 
concentration ol 0.05 Sodiut undecyvienat vided ou the 
yunount ot 01 nhibited all tung: o1 xoth media 
\ concentration o! 1.5 sodium benzoat raBLe I\ vas re 
quired t suppress rrowth o l the meat molds, so that this mat 
rial is a rather poor fungistatic agent Using p-amino henzon 
id ad, \) 5 Was required ot) ( 7am k s mediun and 1% oy or lutariic 
acid medium p Hydroxy benzo acid was ineffective against 
certain of the molds at a concentrator of 1.567, the limit of its 
solubility lhe esteTts ol p-hydroxy henzou cid however, af 
ethorent tungstate agents the methvl estet bemg inhibitory to all 
| 1 both media at a ¢ mecentration | | 0.1] ( Lhe 


the molds tested oO 
butvl ester is the more TONITE, hut is sufficienth insoluble so that 
an grow 1 the presence 

1 butyl benzoate, a concentration vhicl represents the limit ot 


litv of this ¢ mpound 
tiveness of thymol, carvac rol, 
“Stabilizer No. 1 and oil of cloves (TABL! \ All are effective 
entrations of 0.025 (05° 

derivatives, tetrachlorobenzoquinone, dichlo 


1 2-methyl naphthoquinone, are not heat sta 


ronaphthoq! 9 ne d 
ble and s¢ yere sterilized }yy Berkefeld filtration Because these 
compounds are only sparing! coluble in water, they were dissolved 
1) mii il wantities Of 56 alcohol retrachlorobenzoquinom 
cepasie \ _ found 1 hibitory to growtl of all except three 
ee. t a concentration of 0.005' in Czape k's mediun 
and QO]! in the vl iWarriic acid mediun | <centially eantlins end 
map Were * tained with dichloronaphthoquimon Mold control 
Vas obtained wit] V0] ( 2 methyv] naphthoquinon ’ ( zapel 

' ed ul uit t} ~ ( centratiot : the limit of be 6 Jubilits — ee 
inhabit ost of Une eal olds o1 the gr] Walllic «ce i] mediun 
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LEAF BLOTCH OF POPLAR CAUSED BY 
A NEW SPECIES OF SEPTOTINIA 
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WATERMAN & ( 1 OF POPLAR 


Although very similar to Septotinia podophyliima in all ot it 


morphological differences, 


stages, the species on poplar shows som 


such as large r apothecia, contorted and spirally twisted stipes, ans 


‘ 1! 
, unsymmetrical ascospores. The spermatia are also smallet 


and globose instead of ovate, and the 1- and 2-celled conidia ar 


shorter than those in S p rd ph yll 


TURAL CHARACTER 


1 ' ' 
len monoconidial isolates Irom al blotches on & clones 


ere cultured for a comparative study of v: 


hybrid poplars w 


unong the isolates. Conidia, usually two-celled betore germination 


bes readily from both cells in hanging-drop water 


produced germ tu 
\ vigorous 


culture or on potato-dextrose agar within 18 hours 
growth of white, fluffy, aerial mycelium developed on both malt 


extract and potato dextrose agar \t room temperature 


developed to about 25 mm. in diameter in a week and spermad 


iced In monoconidial culture 
] 


potato-dextrose agar in 150 cc. Erlenmeyer flasks, the advan 


with ; indant spermatia were prod 


the colony soon showed a fanlike growth of radiating 


yphae similar to that occurring at the margin ot a I 


1 1 to the 


erial hyphae gradually became more appressed 


monosporou 


a thick mvcelial mat In son 


remained white, but in others it 


gradually darkening to gray bri 


, 
mw It ii povtit 


| con pact masses ot mycelium appeared “al ad the ‘ 


larkened., form! rh black S¢ lerotia (FIG 3 B In all 


sclerotia were circular at first, and in the flask culture 


in concentrin The isolates trom the vari 


differed consider: the ultimate 


sclerotia Some ol th remained circular 


others were irregular later ten to coalesce, forming a 
crust, frequently cover \ a gravish-brown mycelial 
However, the conidia from an individual leaf blotch devel 


. ' 
colonies whi res mbled one another very close ly Sscierotia 


abundant in the isolates from some blotches, but were rare 
from others In the latter, amber-colored gelatinous 


spermatia were conspicuous on the spermadochia 
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A NEW GENUS OF THE TREMELLALES 
FROM LOUISIANA 


During a held trip in a swampy wooded area near Baton Rouge, 


Louisiana, the writer collected a jelly fungus which seems not to 


have been previously described. The fungus, which clearly belongs 


in the Auriculariaceae, was found growing on a fallen dead limb 


of a frondose tree (FIG. 1, 7). Although it was found to resemble 


Platygloea in some ways, there are several important features which 


prevent its inclusion in that genus, at least without a revision of 


the present concept of Platygloea The writer considers tt advis 


able to erect a new genus to accommodate this new species of jelly 


tungus 


Mycogloea gen. nov 


Fructificationibus gelatinosis, indeterminatis; basidius bacillaris et trans 


verse-septatis, sterigmata comparative brevia gerentibus; basidius gemnati 


ex cellis binucleatis persistentibus im modo structuarum vacuarum basibu 


basidiorum, e quibus tacile separal 


nles sunt 
y 
Type species \/. carnosa 


Fructifications gelatinous, indeterminate ; basidia rod-like, trans 


versely septate, producing relatively short sterigmata, budded out 


by binucleate cells, which persist as empty structures at their bases 


and from which thev readily become detached 


Mycogloea carnosa sp. no 


I 

Fructificationibus firmiter gelatinosis, colorem carnosum typice habentibu 
Pustulibus, 0.4-2.4 mm. diam., coalescentibus et usque ad 12 mm wig 
attinentibus Hymenio consistente paraphyses, conidiophora, et basidia Pa 
raphysibus curvatis vel circinatis terminalibus, 1.7-2.5 4 diam., conidiis ovatis 
vel elongatis, 2.7-3.8 38-9. lu. Basidiis 3.2-4.9 © 21-504, angustis, cylin 
draceis quattuor cellulas habentibus, gemnatis ex binucleatis cellulis sub 
hasidiis, quibus facile separatis sunt, germinantibus et productentibus sporidi 
vel basidiosporas Sporidis 2.4-3.8 i&-6.la: hasidi ris af at 7 
34 6.1-8.4 4 Haec species in trondoso ramo demortuo crescit 
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A NEW ACHLYA FROM MACKINAC IS- 
LAND, MICHIGAN, WITH NOTES ON 
OTHER SPECIES 
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RAMULARIA LEAF SPOTS OF LATHYRUS 
ODORATUS AND L. LATIFOLIUS 
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kun lnited States in 192 3 
Lithuania in 192, 1932 (8); Poland in 1930 (18, p. 203); Car ada 
British 4 1931 (23 Ireland in 1933 (39 latvia 
1934 (K. Stares Herbarium No 233% nd Scotland 1942 (12 
Phe evidence ggests that the fu s he native to lurope 

ind \sia 
His RAN‘ 
The host plants re given DelOwW it! reterence t the first 
wpparent record each: Le ru crosus | 17 L.. pratey 
l.. (autre 28 tus LL. (10 
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)} ] | 
hal 5 | Anderson, .\laska Fungi No. 04 1 J a 
1 (Svdow,. Mycotheca Germ ica No. 2435 
Plants outside of the genus La ruc have been reported as 
hosts of this tungus Among these ar Lotus | Petragonolobus 
cs L.. (34); Vicia sp (“Chickling vetel (15); lita sp 
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BAKER, SNYDER, Davis: RAMULARIA LEAI 


are states of the same fungus This name is therefore set asi 
pending evidence ofl such genetical connection 
The situation discussed here illustrates how parallel use 
ifferent names tor the same tungus, arising from incomplete mfor 
the pathogen’s development on the host and in culture, 
nomenclature and obscured relationships 


is widespread over the temperate and sub 


tropical world on 9 species of Lathyrus, meluding the cultivated 


] Wdoratus and / olius Physiologic specialization 1s prob 


1 


| , ; 
ably of common occurrence in RK. di [wo cases are recog 


nized here bv the proposal of two new forma names, 1.e., Rk. deusta 


!. odorati n. f. for the pathogen of Lathyrus odorati and Fk 


di wsta tl eal lt 1. I lor the pathogen ot / 
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DESCRIPTIONS OF TWO LUMINOUS 
TROPICAL AGARICS (DICTYO- 
PANUS AND MYCENA) 


described were found by Haneda and 

Botanical Gardens d y the vears 1943 
of the Raffles’ Museum. Dr. Haneda 

been interested in bioluminescence for some vears and he 
brought to my notice his publications, in Japanese, on luminous 
fungi trom Palao Island in the Pacity We discovered several ot 
these tung: in Singapore and this paper is the outcome of our pre 
liminary investigations. It was written towards the end of 1944, 
and in 1949 one copy came through Dr. Haneda in Japan to Dt 
\. H. Smith, who kindly returned it to me for revision. One new 
species, ct 1s wscens, belongs to the luminescent alli 
ance anus ficus and the other is a new variety, J ycena 
which presents the hitherto unknown 

l communication from Dr. Ek. C. Wassink, 

spores without any part of the fruit-body 

Dr. \Wassink is arranging for the transla 

Haneda’s pape rs, Wi | MILAITD Wik h ol 

() bnolun nescel 


XK Dressing 


the manuscript thi 


of office in Singapore 


Dictyopanus luminescens sp. no 
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Corner: Two Luminous Tropicat 


Hab. on dead leaves and twi in the torest: tropic: 


Cevlon, Malava), Australasia ( Ral , and America 


‘| his species Ci 


11 } 
| 


is usually scattered 


remarkable among luminescent 

spores, as round the base 

luminous ' » unabl rd any listinctions trom 
rorida than 
a ditterent 

species 

check very carefully 

W 


fiven a Tull Gescriptio 


| 7 , 
in Malaya and Brazil 


oncerning the 
IS for typical 


Brazilian 


spores, there would seem to be a better distin 


alyzed in detai] no qualitative difference appeat 


records 


beet dispore . 


\ve rage spore-size 


\ver ive basidium 











Luminous Trop. 


\ 


\GARICS 


monograph on clavarioid fungi, such wide-spread distribution of 


“ty 1) “oweRt ] le | ancl idu ] 
sections, microgenera and, maceed, naividual 
the rule amor yy basidiomveetes the nearest 


perate species are tropical, and 7 ¢ versa 


SUMMARY 


irom Malava, 
Fesese_t 1; ~ ; 1] o ¢ } _ 
ruit-podies pecifiicalls t is characterized 


9-13 K 5-Op lumunescenc 


{ 


speci s 


SECCTIIS 


a many 


: . 
hidium from the | lands and from Australia may 


1). luminescens 


, , 
[ycena rorida vat wpe 2 pas sina 


1] 
il 


{ 


basidium, than the typical 2-spored state of the 


spores, when fresh and damp, are luminous 
nitely recorded from Rabaul and Malava, 


Ceylon and Brazil, and may be pantropical 
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PULLULARIA AS A CAUSE OF DETERI- 
ORATION OF PAINT AND PLASTIC 
SURFACES IN SOUTH 

FLORIDA 


a saprop! Vt 


! 
more recently 


Mary element ot t 


Cype { 30, 45 


or consice mihcance iF 
> mad ; ] tir 
een mdicated as a cause or coopera cy 


~ 
1 


t 
1 plants (1, 4, 15, 16, 27, 31, 49) o1 
. 12, 13, 46 It appears i general t 


is stated by I nnett (5 
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pulp and paper null mol floras it has been re ported trom 
and Sweden (22, 25, 28, 39), although it seems to have 
ported only once as a possible member of the true paper-1 
(47, p. 289-290 iber blue-staining organism 
frequent occurrence in Sweden (7, 8, 22, 37) and Finland 


Although listed la vy been isolated from “cotton hairs” it 1s 


listed also as having “cellulose decomposing power” (47, p 


\ later stud ( 3. describes a black ; ation of cellu 
lose strips by Pullula a alone and also Im associatiol with some 
other molds ut recent studies at the Quartermaster Depot in 
Philadelphi: ul no proot of cellulose decomposition by various 
strains of P 1 including some received from Florida (3 


36, 50 
In Puerto Rico | ‘ularia wi | hun kin (9 


as 
hI - f » Seve — Mearaenir i , 
a possible cause « l i , but apparentiy no allergenic importance 


} ] } 


has heen ascTi has een tound to tx 


spotted by na ml , Which along with other molds has 


1 
} 


heen |i by another writer as able of altering the structure 


beer reported in recent listings oft 


military materiel exposed to contaminatior 

h-tropr il areas (3, 50 although no special rol 

ipparently b assigned to We may conclude trom the 
udies briefly reviewed above that /’u//ularia of considerable 


s | 
general economy Mmportance, espe sally pulp industry 


| 
COOP rating organism 
oducts in 


confined 
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ARIA ON PAINTED SURFACES 


\s noted before, two paint tests have been made on which 


Pullularia has developed In the first series there were ten paint 


types, halt of the samples of each containing anti-mold additive 


and halt without Halt of the treated samples and half of the 


untreated were exposed vertically m a rack standing outdoors and 


the other half of each was in a “stabilized natural” test chamber 


(41) which approximated 30-35° C. and 80-85% relative humidity 


as averages for the higher ranges. The second paint series con 


interior paint types having three specimens with 
three 


sisted of nine 


anti-mold additive each and three untreated, two of each 


exposed outdoors and one each in the test chamber Kor about 


two months the outdoor exposures ol the first series were in a 


mangrove swamp and then were transferred to an open, cemented 


During part of the day this area was 


plattorm near the bay 
partly shaded trom the direct sunshine, but was neither exposed 


to drip from vegetation nor near any large mass of vegetation 
During the first six to eight months of exposure there were no 
positive evidences of fungal growth on the outdoor panels of either 


series of paint tests. but six months later an undetermimed dark 


specking of one of the dark colored outdoor panels of the first 


series had appeared. During the third six months period most of 


the dark colored outdoor samples of this series had this specking, 
which was especially abundant near the upper ends of the panels 


these brown to black dots were superficial on the paint 


Petri-dish cultures 


Some ot 


film and some were somewhat imbedded in it 


on potato dextrose agar and Czapek’s solution agar made from 
several of these specks on different panels gave /’udlularia growth 


with no other dematiaceous mold developing from the inoculum 
brown mycelial webby growth on the paint 


used ink SCONE Cases | 


film wi associated with the dots \ nhcroscopic examination ot 


f infestations indicated that they were composed pri 
oval to globular, heavy-walled spores eit 
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ingle or in clumps of two to several spores. [xcept for this mold 
infestation the painted surfaces showed very little effect from 
‘general weathering” and would have been considered in good 
condition. None of the white to ivory panels of the first series 
developed the Pullularia intestations (he panels in the test 
chamber were also free from this infestation, although Penicillin 
was present on both treated and untreated samples ot the green, 


brown, and red paint films It was found, however, that the panels 


painted with the ant: mold treated pamt developed only 5 to 10/ 


of the number of Penicillin patches on the untreated paints 


I] 


In the second series of paint tests all ot the outdoor specimens 


of two white paint types, including treated and untreated paints 


hm 
alike, cle veloped a heav\ infestation ot d irk brown to blac k Sper ks 
which gradually changed the general appearance of the paint filn 


from white to dull gray in about two years. Specimens of the 


obular bodies inoculated into agar plates all developed 


1 
«rl 
xt 


dark 
Pullularia growth centers Krom figure 1, A », it can be seen 
that the typical panel (B with mold growth has been definitely 
deteriorated as compared with a typical panel of another paint m 
the series (A) exposed similarly but not seriously attacked by the 
Pullularia Phe magmihed view shown in figure 1, Ie, demon 
trates that the paint surface itself, showing among the mold spots, 
withstood the general weathering conditions well and although 


painted with an “inside” paint, would have been satisfactory 1f tt 


had not become intested with /?u//u/aria 


LULULARIA 


plastic panels which were of commercial origin were glass 


coated, as stated by the fabricator, with “Vinvlite VYNV, 


having Diocty] Phthalate as the main plasticizer but with tricresyl 


and some amounts of another plasticizer whose chemical 


is unknown to me.” Metallic pigments of various 
were used and the totally inadequate amount of ten parts 


ion of pyridyimercuric stearate as anti-mold toxicant was 


certain coatings Che upper, infested surfaces of tw 
representing the toxic-treated plastic (C) and_ the 


(1d), are shown in figure 1, C & D It was 


a] 
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evident from naked eye and microscopic exXan ination that there 


was little difference between the amount of mold development ot 


these two panels, as one would expect from the small amount of 
toxicant used, and that they had been well covered with the mold 
spots in the three months exposure period. A quantitative exami 
nation of a typical area on the non-toxic panel showed that out of 


i total of 62 mold colomes ce veloped trom a scraping, 53 were 
Pullularia and 9 were Cladosporium \n examination of ten of 
, these plastic panels showed that all were rather heavily infested 


with this mold which was mainly of the black, spotted to granular 
type (Fic. 1, F), essentially identical with the main growth on the 
paint panes In some cases the mold deterioration developed as 
ague, dark blotches up to four or five millimeters in diameter 
(On son panels the blotched condition was found also on. the 
under side and on some, fairly large masses of the dark brow: 
mycelium with various stages of chlamydospore formation were 


found on the under side where moisture could accumulate and 


| remain for a longer period than on the upper surface, thus encour 
| wing a more abundant vegetative growth. In still other cases a 
| more even, very fine, black-dotted condition existed, but the micro 
/ scopic appearances Ol the blotched areas and of this type were 
essentially alike pic. i,. 43 Less frequently a mycelial web, 
similar to some spots on the paint panels, was intermixed witl 


clusters of spores, on both upper and lower surfaces of some of 
the panels (Fic. 1, | The majority of the hyphae in such cases 
had chains of chlamydospores in various stages of development 

Fic. 1, H These superticial differences seemed to be asso 
ciated with differences in the piastic coating and probably with the 


itmospheric conditions at the time development of the infesta 


Oo 
tiot Collodion drops were placed on several spots on the uppet 
urtaces of different prearic Is and the partially dried film was mounted 
1 lactophenol plus 10% QO. 7] as spreadet hese nucroscopl 
mounts as seen in figure 1, G, Hl, |, give a very clear picture of 
the exact positional relationships of the mold on the plastic sur 

faces and of thei detailed appearance Vn icroscopic examination 
of these plasti panels showed that while most of the spores were 
ot the / a irreguiar-gt tlar tvim ' i] 1 iro cl ter 
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or less often in short chains, there were occasional stray spores of 
other types including /estalotia and apparently Cladosporium ” as 


the most frequent kinds. Very few dust granules were present on 
the upper surfaces where the black, granular intestation was most 


abundant 
? ‘ | o ] . } 1 oe l, ; . ] 
otato dextrose agar plates were mnoculated in three to ive place 


with mold material taken from the various types of growth de 


scribed above and Pudlularia developed im all cases. Occasional 


ta 


growths oft other dark molds deve loped is well, « Spec ially Pesta 
and a dark mold not vet satisfactorily identified lricl 
derma devel yped on some ot thes plates, but did not originate 


' 
' ; 


from the moculation centers except on one plat It does 1 


; 


appear that anv of these mo 


11 
| 


ds contributed largely, if at 


spotting ol these plastic surtaces (seneral climatic deterioration 


these plastic surfaces was noted in some cases, but the mold attacl 
were the primary cause of early deterioration 

The extent to which molds may penetrate and discolor resin 
impregnated glass cloth ts indicated in figure 1, J, K, taken from 


another series of tests on a different type of material, made in the 


high humidity chamber The black, mixed mold growth pene 


trated among the strands of glass to an undetermined but 


apprec lable de pth 


RA CHLARACT rt L'LARIA 


In petri-dish cultures on potato dextrose agar the /’u/lularia 


growth almost always starts out as a mucoid, milky, somewhat 


surface mass (FIG. 1, L.), composed of the small, oval, 


elevate d, 


lorless conidia or blastospores which multiply very rapidly for 


Ctl 


The?v aesig 


Laurent (23 nd Massee (26 





















mulky. mucoid 


100 n petri dish culture At this 






more of the agar surtace ina! in pe ! I 
stage, but usually a little later. fine, radiating, cé lorless, submerged 
h pl i vith attached conidia cat we cl stinguished by a caretul 
idjustment of lateral reflected illumination against a black back 

ground under the higher powers ot binocular magnification This 
is especial well seet throug! the bottor ot the petri dish Hlow 

ever. the great mass of conidia produced by yeast like budding 
of the conidia, which process, at a slight later stage, gives Tis 
tor HAS of these « jorless conidia along the rine colorless hyphae 
thu producing, me ir the center ol the v1 mwth, broad, radiating 
hat a ott ucoid milks erowth tay ring toward the distal ends (1 
the hyphae atv with frequent tuberculoid enlargements where ¢ 

ceptionally rapid budding has taken plac This latter develop 
ment takes place primarily 1 not entire long the hyphae whuicl 
radiate ore deeply into the agat In eight to ten days o1 earlier 
i fringe of small, colorless hyphae usually more of less surrounds 
the n have als 
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November 1948 
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as qoes 
hort trails 


ny imsects 


paint panel 


sites, but at 


been recogni i mold in the type 


wosed aval plate ‘ t has not been possible as yet tor 


out tests of this type The fact that neither ot 


serious infestation until the second veat 


x posure ci s that there may have 
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shore of Biscayne Bay and not near any source ot open soil 
Moreover, there was very little evidence of soul particles on the 
paint samples and the heaviest infestation was at the upper ends 
of the panels. From these data it appears that although this mold 


is not untformly an air constituent it mav trom time to time le 


carned in considerable amounts, possibly for considerable dis 


tances | x perience in europe (8, 40, 45 has shown also that 


the presence of Pullularia as spores in the air and as sooty-mold 


is spasmodic or seasonal, but the sources of these spores do not 


ippear to have heen determined The source and type of moculun 
ire stil] problematical where this 1 old develops 1 outdoor loca 
tion It is possible, although by no means certain, that each small 


spot of infestation, on these paint and plastic panels, came from ar 


ritial air borne imoculum lLlowever, it Was clear trom an ¢ 


amination of the plasti panels that some growth had taken place 


it many of the centers of infestation 


\ variable ability ot different cultures of Pudlul/aria to prod 


ce 
the black pigment and numerous chlamydospores has been noted 
but no specific studies on this have been made by the wri 
stated by one investigator (37) that this organism may be abl 
ynthesize to some extent the substances necessary for growth, 


not for spores and color of mycelium 


SUMMARY AND CON¢ ION 


} ' r ] 


he evidence presented in the current. studi 


nold 1 } })] ; “On let wr 
Tet nay " FeSponsiiyie lor SETLIOUS aeterioration 
surfaces in southern Florida quite aside from and 
I itic murs and 1S theretore im) i port nt sul 
metho prevention 1 order to pre ne the 
therwise satisfactory paint 
t demonstrated that cert th i! 
ul ct t erious deterioration by this same org 
ciated wit} prior to general climati as 
ic] lifters I types I plastics md plasti rrea 
of ! - 
t cetet rati » si | rT ove CDA 
erat thy tteroot ¢ mr ly ‘ tact 
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The ready recognition of /Pullu/aria as an organism causing 
injury or deterioration depends upon a knowledge of its charac 
teristic appearance and stages under varying conditions, since, as 
indicated above, it is able to adapt itself readily to conditions whicl 
in general are unfavorable to most molds. Data and observations 


are included to provide some of this information. Further studies 


i 


are In progress to round out the knowledge of its developmental 


stages under adverse conditions and the source and dissemination 
if the inoculum for the heavy infestations which occur in the open 

lcknowledqment The author takes this opportunity to thank 
Dr. Walter N. Ezekiel of Naval Ordnance for reading the manu 
script of this article and making certain helpful suggestions im 
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NOTES AND BRIEF ARTICLES 
NOTICE OF FORAY 


Phe Annual Foray will be held August 7 to 11 at the University 
of Wyoming Science Camp, located in the Medicine Bow Moun 
tains, forty miles west of Laramie at an elevation of approximately 
9,500 feet. Within a radius of ten miles from the camp, the eleva 
tion ranges from 7,800 to 12,000 feet. The camp location offers 
an excellent opportunity to study the mycological flora of plant 
associations representing alpine, subalpine, montane, foothills, and 
plains zones. Laboratory accommodations and equipment (micro 
scopes, presses, driers, etc.) will be available The University ts 
reserving accommodations for forty members of the Mycological 
Society. Board and room will be provided at approximately $4.00 
a day per person. Blankets, linens, towels, and soap will be fur 


nished \lthough the days are warm, the nights are cool; conse 


quently, suitable warm clothing is essential. Mail to be delivered 


during the Foray should be addressed in care of the University ot 
Wyoming Science Camp, Centennial, Wyoming. Communicate at 
the earliest possible date with Professor W. G. Solheim, University 
of Wyoming, Laramie tf you plan to attend and list the names ot 
individuals who are expected to accompany you.—KenNetH B 
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